Abstract: Posterior shoulder instability, although relatively rare in the general population, is more commonly seen in athletes, especially those in contact sports. Although nonoperative treatment has been associated with satisfactory results in the setting of posterior shoulder instability, conservative management may ultimately fail and lead to recurrence particularly in young, male patients. Both arthroscopic and open repair techniques to address posterior instability have been described, with each showing positive patient-reported outcomes, low risk of recurrence, and considerably high return-to-sport rates. In particular, arthroscopic treatment includes the following: capsular plication and knotted and/or knotless suture anchor fixation. The purpose of this technique is to describe our preferred technique to treat recurrent posterior shoulder instability through arthroscopic labral repair using knotless suture anchor fixation.
G
iven that posterior shoulder instability accounts for only 10% to 12% of all instability cases, it may be overlooked in patients with nonspecific symptoms; however, posterior shoulder instability is prevalent among certain athlete populations, particularly in contact sport athletes. [1] [2] [3] [4] Aside from its rarity and vague clinical presentation, posterior instability is also particularly challenging as a result of its inconsistent and, at times, complex etiology. This inconsistency across cases of posterior instability is due to the wide array of causes leading to posterior instability, including acute trauma, 5 repetitive microtrauma, 6 and chronic insidious onset. 5, 7 Although many of these patients may do well with conservative treatment and will not require surgery, patients with a traumatic etiology resulting in instability have been shown to have poor results. 4, 8 With more and more favorable outcomes reported after arthroscopic repair in the recent past, this treatment option for recurrent posterior shoulder instability is increasingly popular versus open repair. The purpose of this article is to describe our preferred technique to treat recurrent posterior shoulder instability through arthroscopic labral repair using knotless suture anchor fixation.
Surgical Technique Preoperative Setup
To ensure the correct patient, extremity, and procedure, the operative extremity is marked with a surgical pen before treatment. Before being taken to the operating room, an interscalene catheter is placed for both anesthesia and postoperative pain control. The patient is then brought to the operating room. Then, after induction of general anesthesia, the patient is positioned in the lateral decubitus position through use of the Shoulder Suspension System (S3) (Arthrex, Naples, FL) with 10 lb of balanced traction.
For the completion of this procedure, we prefer and suggest the lateral decubitus given its lesser risk of a potential cardiopulmonary complication and lesser burden of operating room setup versus the beach-chair position. Furthermore, the lateral decubitus position allows for gentle distraction and full 360 access of the glenohumeral joint. Moreover, completion of this procedure in the lateral decubitus position leads to better "reduction" of the torn labrum onto the glenoid face during repair.
Diagnostic Arthroscopy
A standard posterior portal is made approximately 2 cm distal to the posterior and lateral border of the acromion. Afterward, an anterior midglenoid portal is made in the rotator interval under arthroscopic visualization, and used as the working portal in our technique. During diagnostic arthroscopy, using the arthroscope through the posterior portal, debridement and synovectomy is performed to remove frayed and degenerated tissue from the joint space. In addition, chondroplasty of the glenoid and humeral head may be performed concurrently.
Initial evaluation of the glenohumeral joint is performed using a probe with confirmation of the posterior labral tear from the 6-o'clock to the 11-o'clock position (with a 3-o'clock anterior convention) (Fig 1) . It is important to note that in a chronic instability, and occasionally in a posterior instability setting, the labrum may be adhered off the glenoid face, which leads to a loss of the gasket effect provided by the deepening of the glenoid face.
Posterior Labral RepairdLabral and Glenoid Preparation
After diagnosing the area of the injury, attention is turned to preparation of the glenoid rim and torn labrum. The labrum is typically found slipped off the glenoid face and adhered below the crest of the glenoid. The adhered labrum is liberated using a combination of a shallow and steep elevator (Fig 2) . The adhered scar tissue is liberated further with an arthroscopic shaver and a rasp. The shaver, rasp, and arthroscopic burr can be used to prepare a bleeding surface of the glenoid rim interface to facilitate healing from the bone to the arthroscope and compared with the preoperative magnetic resonance image in this right shoulder. An arthroscopic probe is then used through the anterior midglenoid portal to evaluate the extension of the tear and quality of the labrum tissue (arrow).
Fig 2.
After the diagnosis of the labrum tear through the posterior portal, attention is turned to the preparation for the reattachment of the labrum in this right shoulder. A visible and palpable defect between the glenoid rim and labrum is present (black arrow). Usually, the labrum will have torn off the glenoid rim. A combination of arthroscopic rasps and elevators, both shallow and steep, is used to release the torn labrum from all adhesions. It is easier to prepare the posterior labrum from the front portal of the shoulder with an elevator, rasp, and a curved shaver. repaired labrum (Fig 3) . Care must be taken to not resect excessive bone, as this can result in iatrogenic bone loss and recurrent instability. Loose flaps of degenerative labral tissue is debrided back to healthier labral tissue that can maintain suture integrity after repair using an arthroscopic shaver. A radiofrequency device is also occasionally used to remove the water content from the labral tissue and "shrink" the inflamed labral tissue back to healthier labral tissue that can better accept suture repair.
Posterior Labral Repair with Associated Capsular PlicationdSuture Fixation of the Torn Posterior Labrum
After sufficient mobilization of the torn labrum and preparation of both the labrum and glenoid, suture repair is performed through an 8-mm Arthrex cannula (Arthrex) placed posteriorly. This suture repair consists of starting from the most inferior and distal aspect of the torn labrum and working more superior on the clock face. The reason for proceeding in this manner is that the more inferior aspect of the repair becomes difficult to access after suture repair is performed more superiorly.
The 2.4-mm drill for 3-mm SutureTak (Arthrex) is used on the glenoid rim through a percutaneous drill guide. The guide is localized using a spinal needle to the 6-o'clock position. The drill guide is used to lever the humeral head anterior and out of the way of the drill track. Once drilled, it is important to ensure that the guide path and trajectory is maintained. After this, the anchor is placed through this guide path (Fig 4) . Then a ReelPass SutureLasso (Arthrex) is used to grasp a several-millimeter (approximately 2-3 mm) portion of the capsule through the chondrolabral junction (Fig 5) . For the Knotless SutureTak Anchor (Arthrex) shoulder labral repair anchor, the suture without a stripe is retrieved and a knot is tied to the ReelPass suture. After this, the anchor suture is pulled through the labrum and capsule and retrieved through the cannula posteriorly. The suture is then placed through the striped suture loop and folded over to the portion that is not colored. The other striped suture end is then pulled until taut, thereby tensioning the repair. Afterward, an arthroscopic suture cutter is then used under arthroscopic visualization to trim the end of the suture after the labrum is repaired (Fig 6) . These steps were A ReelPass SutureLasso (Arthrex) is a hook instrument used to pass the suture through the capsule and labrum in this right shoulder, and used through the anterior midglenoid portal. Once the device (yellow arrow) is safely placed between the labrum and glenoid rim, a monofilament suture is released from the device and used to fix the torn labrum back onto the bone. Ultimately, a knotless labral repair construct is formed.
repeated for 3 total Knotless SutureTak Anchor from approximately the 6-o'clock position to the 10-o'clock position.
In our case example, the patient's tissue quality between 10 and 11 o'clock was insufficient. Therefore, we felt that a labral tape repair would be more appropriate with a 2.9-mm PEEK (polyether ether ketone) Knotless Labral Tape Anchor (Arthrex). Once again, we drilled the anchor track through an arthroscopic drill guide. Then, while maintaining our trajectory, the 2.9-mm PEEK Knotless Labral Tape Anchor is placed with a mallet. After this, a ReelPass SutureLasso is used to grasp a portion of the joint capsule. The blue no. 1 monofilament is passed and exits through the chondrolabral junction. This suture is retrieved and then one of the limbs of the labral tape is shuttled through the labrum and capsule. We then repaired the labrum with a Weston knot followed by 3 racking half hitches. Care is taken to make certain that the knot did not lie outside the glenohumeral joint on the periphery of the labrum. Afterward, an arthroscopic suture cutter is used under visualization to trim the end of the suture after completion of the repair.
Final Inspection and Closure
Final inspection of the repaired labrum with associated capsular plication is then performed. An arthroscopic probe is used to check the integrity of the repair, thereby ensuring restoration of the labrum to its anatomic position after arthroscopic repair (Fig 7) .
The shoulder is then evacuated of arthroscopic fluid. The portal sites are closed with no. 3-0 Monocryl suture, Dermabond, and Steri-Strips. A sterile dressing is placed, and then the shoulder is placed into a padded abduction sling. The advantages and disadvantages associated with the described technique are listed in Table 1 , and pearls and pitfalls are shown in Table 2 .
Postoperative Rehabilitation
The patient is initially placed in an immobilization sling for the first 6 postoperative weeks. Passive rangeof-motion exercises may be initiated in the sagittal and frontal plane as well as shoulder external rotation to 40 in neutral. Once the patient has successfully progressed through passive range-of-motion exercises, active range of motion exercises may be started at week 6. The goals of these exercises include strengthening the scapula and regaining dynamic neuromuscular control. Nevertheless, it is important to restrict internal rotation past neutral until 6 weeks after surgery and internal rotation with abduction until 8 weeks after surgery. This restriction on internal rotation is placed to protect repaired tissues. At 8 weeks after surgery, there should be no restriction with initiation of strengthening exercises, including shoulder flexion in prone, horizontal abduction in prone, and dumbbell exercises with light resistance and high number of repetitions. At the patient's discretion and particular progression, further strengthening exercises are integrated into the rehabilitation program, including medicine ball exercises, resistive tubing, and cable column. A return to sport depends on the patient's functional demands and sportspecific goals with clearance typically given at 18 to 22 weeks after surgery.
Discussion
This Technical Note describes our preferred technique for addressing posterior instability. This injury can be managed conservatively with success. However, in high-demand patients, especially contact athletes, and patients with continued symptomatic instability after conservative treatment, we recommend our surgical technique, which can help restore stability to allow resolution of symptomology.
Although nonoperative management should be considered the first line of treatment in low-demand patients, unfavorable results after conservative management in younger, more active male patients have been shown. [2] [3] [4] 9 Early reported outcomes after open and arthroscopic repair for treatment of posterior instability were discouraging, with reported failure rates of up to 70%. 3 However, more recently, modern arthroscopic techniques have developed into the "gold standard" of care for patients with pain or symptomatic instability.
Recent clinical studies with greater than 2 years of follow-up have reported high success rates after arthroscopic management of posterior instability with ranges of 88% to 97%. [10] [11] [12] [13] Bradley et al. reported on 200 patients who underwent posterior labral repair with 94% satisfaction, 90% return to sport, and 7% persistent instability. 10 A systematic review by Leivadiotou and Ahrens of almost 400 shoulders reported a 92.5% return to sport and a 5.37% rate of recurrent instability.
14 A systematic review by Delong et al. showed that patients treated arthroscopically have superior outcomes compared with patients who undergo open procedures with respect to stability, recurrence of instability, patient satisfaction, return to sport, and return to previous level of play. 3 In summary, arthroscopic posterior stabilization has shown excellent clinical outcomes with high patient satisfaction and low complication rates in patients with symptomatic posterior instability. 9 There are a few different surgical fixation techniques described for treatment of posterior instability, including use of suture anchors, anchorless suture repair, and capsular plication. Numerous studies including those done by Provencher et al. and Radkowski et al. have shown that capsular plication has a much higher failure rate than repair with suture anchors. 11, 12 Bradley et al. similarly showed that 7 of 8 repairs that underwent revision had a primary surgery involving plication and no suture anchors. 15 In a comparison between anchorless and anchor repair, Bradley et al. reported a significantly higher failure rate in anchorless suture repair, with a significantly higher return to sport for repair with use of anchors. 10 McIntyre et al. also revealed inefficacy of anchorless repair, with a 25% recurrence rate in 20 shoulders at a minimum 24 months' follow-up for treatment of symptomatic posterior instability. 16 In conclusion, we recommend surgical repair with knotless suture anchor fixation for recurrent posterior shoulder instability for patients with high functional demand and those with recurrent symptomatic instability unresponsive to conservative management. Future follow-up studies are needed to determine and validate the long-term efficacy of this procedure with regard to both stability of the joint and incurrence of osteoarthritis. If the repair is not performed in a correct manner, or order, it can become quite difficult Placement of the posterior portal slightly lateral will allow for a single, effective posterior portal Incorrect placement of the posterior portal will result in poor visualization and inaccessibility of the joint Suture repairs should be performed in the inferior-to-superior direction If suture repair is performed more superiorly at first, then access to the inferior portion of the joint will be difficult Restriction of internal rotation during the early postoperative period helps maintain repair integrity and avoid failure
